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( p 7T a 2 dR)<o 2 R - (8 m dR)u - (2 p ix a 2 u 2 dR) 
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fc7Tit*m vx&.4&7r&&m. waft A C^iii±^ jrb^# 

0#M^IR^ "*f*fc&;t" U 0 ttttT*t#f 
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«,4f-*fe«ft^i<*|t . FEP . PFA)4 
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John Wiley & Sons , ia#, 1989). -**fcit###T>a# *l*±^r^ffi 

t&CSLT*: Ikada, 1994,£4fr#*|\ 15 , 725). ^ 
#^f(»5Ufc¥***iiii^*---*jfc, tb>^(- CH 2 0 -)*M*.«a. 
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(iT*h), Wiley & Sons; teJ*. 1989, 675 - 689 Jf). *. 
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«17L. it^/t^KHn^, ft*, Jtfi^AitJi^Ji^. 
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Xfi*&*ta.#ift*-Htt'*', £B*#] 5304487, Bl*t*, 
&J&##-f- WO93/22053, Wilding 4^ A, 1994 , i}^##L*. 4Q, 43 - 
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&fr&i±tifc&fti&&.mMm$t&fi in # sum* * & 

***fc-#****t. t«*^(FPW)^i(A White, 1991, £® 
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i*J ft ft®, t — ##4M*& fc— ftffc4f i. 
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^&jL£^r+^fS]tfi&*iM&. ii##^«n^--*&«fetel3Lfc&i& 

5. £ fete A JL£ft>MM 4Lf3| ^ta Nakagawa ^A#ri£(1990, Proc. 
IEEE Work shop of Micro Electro Machanical Systems, Napa Valley, CA PP - 
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-t, ^^TS^M-f WW&tti&fc-ffl SiCVSiN 2 ^^^f« 



t*f. K&^teft'&&)\T&$\&lk¥imMLtft. i£*^ & * Veider 

f-A^^il^(1995, Eurosensors IX, PP. 284 - 286, Stackholm, Sweden, June 

25 7 29). Veider^v^#tt*];Ulfl. ^a^Wn^^^«fe*»*5t«. 

^lbl jet^*> »r « * #) # *» a 9 /^h* # iM*3L z# &m®tyMM 

g A*t .fii i£ A Vh Wfo & ft ifc fJ-X/ft . * *T4-*fc 

P\. it^jk-Qfiffl HTA^^JiJ8*j#(Redwood Microsystems,Menlo Park, 
CA ; ICSensors, Milpitas, CA). 

K&&LX &® H °r>* A>f -t & 

— A/i Atf tf^#*LIPl. &.m%&jrH#lil:—*&3L + t KB. 

o . 4 1 K) M>& t *» x A^ t ^ & i±£ t ft foil* t fl. rffj # 
}&%^VX&itt)Skl$,mVt&ft-- : $& Cr/Pt ^7^»5tKrjh. 4t#-*t»X#fc55- 
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&&j.£&$>&^T*r;*f-iaqn. isin6tij Huff ^>^>ftib 

(1994,7 th International Conference on Solid - State Sensors and Actuators, PP. 
98 - 101). 

pr nnx^^^, ^in-f. 

m&nnW&T AWW^^M^ 06/00x.xxx 4:t, 1996 
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3kM&I-*t&.&&4&ib&&% "itmn" ), VO $L 
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15 Jhit&ffl&Xitt-tto, Motorola MC33035). — *f# 

Texan Instrument, Model LM2917)^-^;fM ^jfcft 
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/B*^iL««4l**l-t-^i^«taH<.Jlfc*>ti*A, *4fc*A, #a 
*-*t#A» ifc#A*4fr***A*fc!N&. 

#(IR #» Raman x #^,it#^*r(x #^£&^#*>£/fJ *£i±#t& 

A j& - tH** NASA Jet Propulsion Lab, Pasadena, CA ff\ 

a. it-*^*r^r* 

1. *A 



5&&fyihmM%Ml(-is--*&kft. a 12A^ 12B;M^*#^4U£tfi$#£ 
&Si2At, &&&&Jtti&$&tt«4-t|l 

it^-f ^4€>&&£tf &#>?F-f m 12A(JL Glass 1987 , 

10 26 2181 - 2187). R^Am^X -ttitfL**-*, ^^iti^'W^. £ 

^-^SjU^^^ffl 12B. ^^it^.>&^^#>t^>^ 

. itT&T&M £. at % -Ss&^iM * & t >i -tit £ # JL *t( # *p , 

20 S. t^>^^I^*Haab^-A^Tl^ii(l 995, Anal. Chem.67_3253 - 32607). 
2. ?Mfci$M&(B'I 
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JtDessy, 1989, Anal Chera, 61 2191). 

fc^(IF)*#ft^*HKf-Tir**^t**i» UV 
ifc. Xr-MWMMfc, &&&+ti-toto%>XtmtitlRjt0 i . Raman 

****WA^4k*W^<**^t«Jiitf-«*«*, 12A 

*»8 12B ttf *i±, *f-#£jM.#tttf**JM*JIMW«l. 

**£**tf-a.T. *jtT4t. &i£/&-f^ 
4>t 4* **k IR 4, Raman «.* t $ *JWUH»- & 1R *, Raman 

*H&Atf_tSt*i*ifc, «**#AJt^tr*»4u&. #*it***4askA^ 

w ft a am «. *r « #) « + n *-*^4t**#* 1 1 ** # 
-fr*t^*f-* * ^ jjfeatsk. it#|Li ^ « a tiJMUttttt** 4* * «* 



4t/»#^P^-t^/L^^A*k4ti|fc*T*(Jt Rosenzweig f-A, 1994, Anul. 
Chem.66_: 1771 - 1776). 4Mft*f.£g, iH»tett^£Jfcf-^Jlf*M*#*tf * 

-tit*****, A#!iaiA»a4t4fc**A*i»iBU4x*.i. £Jfl&i#&tiil 

b. fc^^M&W** • - - — - 

ktete-frii&fl -f ^J#^ tf*t*H0 fctf^ 

15 g. 

l. 

20 &.&t&M.-£-4L'*rW\-&)\fc%-( streaming potentials)(JtL Reigenga ^-A, 

1983, J. Chromatogr. 260:241). # J itAAltft, &fi^#*KNHt& 

25 £>h #t*Lffl*.4.A^ifc^jtA-f-(ii Blackburn ^A, 29. : 1534 - 9). 

2. 

^J^^tii^^^^H^tef^'lgCie, Aokif-ARey Polarogr.36. 67). 



*9* **l t *H**.-F ******* JMfc* 

*#-**ttfc#*;t?N&#***tti£*fc#. iiOl^-^xiiiii 
<jt##A^|L^i£^^(#Pp, |UttM)tt$**T* 
*****4W-*fc**f *,tfc;t. ^****#tf--;t&*tf>& 

*£, £-1-0 J«1*Mj 50 #t£(J(L Aoki ^-A 1992, Anal. Chem. 62. 2206). 

+, fc*tflt£.;F|S)fi*«fe#', utft-q-^^A^fc^aHi:^ 16 

-fc/fetf? "T^Mdj Voltammogram ^iRJJ'J^jH*^^ . 
c. %H£.^& 

tf#*IMfc4L**# Linliu ^A, 1994,Rev Sci Instrum. 65: 3824 

- 38). 

^-^**.^H*-#*«.iCA^#A*(J8, Esashi f A, 1992, Proc. 
Micro Eloctro Mechanical Systems 11:43), t , 

>H3%*4aqtt&*iHfc : f-#**J. CMOS iL3M$Jfo 

it it^ifc***A / j #* g, * f - * *MMJ *A* A * T *x&* * .fc# 



*fc*T#4fcit&& XMfcm&ftmX £ fq(head-space)tt &#3ti& 

ii#t£4fcJ£.*tfi$M'* , j\ i*#]iMJt^&^i#£to(&Ballantinef- 
A..1989, Anal. Chem.£l: 1989). 

i^XSiyg. *bdk ■M-ffftllfe-fA^-t*^^**^-*!*^ Clark tfcfc 
TOtf iM^'Jf^^Collison f-A, 1990, Anal Chem. 62: 1990). 

d. &m±j&m^ft 

^^^A^^*c#-hi^-r»a^ ccd .^4,«fe^istBtr"iiii**A^ 

^4^4+'14#.^W^^I*^jl4l-^va^^(JLLamture ^A, 1994, Nacleic 
Acids Res 22. 2 1 21 - 2125). 

q?Hrfcmm&* M#it. titumn. it&n* >&^&. 

-fl#&#ttAtf^W4MM"Atf »a>SLA^-^8J«t-f Atf(*fc*», 

^^•c.'4*)4^#^jh^^^ajtJi4p^f-^AX^^^. 



*, ^#A^r^ftn. &it#— #*$*a#ax# &fc;*At. 

&&teA&. J*#flt& <u&*t Jtit&tfL 



#&##.#&6*A#ilMt it^^4L«W^4Ll*J(JL Burtis ^A, 
1974, Clin Chem,-2Q, 932 - 941). 

kteffl f-ttaH AJt •M^tett*fc*t«&, >a;sufi A# mtWft%$-fr 

£fc$L2.¥i&g.. titm%fcft&&, 3l4riij£#Jttf<Ms 

*t*K »Jfc), il#£4fe#J£; i£it#tf f*HA*-t 

ASIC ROM ; FPGAtf EPROM , *JM#'f*»(UV - EPROM , £ 

#)&<f<W]. £j& B /J6$^'fri£&;te CPU ^p^*hJ[£^^^-#>C^i^til 
$&*i".X.'ff?6^ ^TiaiiAJiSiiK^tjLtt^49^^ RAM , flLOJ-ft'fr 

A>MtX 6*#*X****te-#^4*ti:.k a^xflrA 

**#Atf-t*#1»i±#iflfcX. B9 15 ;MJ£*W****IM**LX^rt*. 



JMLXti$JL, «uu»Jt* 4t6**#. 

fci#i£*3frd&tf;L>M*f- B 14A £ 14F . 
##&liUF-d&(flNpRS - 232 , IEE - 488M SCSI 



*>, ~$tim. binhex . >X«*t). Si.#«L#fe^/fl"f ^^*J«^«* 

A* -fc-9HU&4Liff;&&«« £-M«*K A# #iR#» 
#M-MM^A;t-t, ia«.AH" i »r**J#ErJW, A# fitted? 
it^tt^. 3? aA#, fvxmmir,. kte&Atf 

# A>H >/r^A^^#*fe#>A^^j55 it. &te£A>t lt# t 

© 30 - 32 J& A#±., /fl1^#)IMAtftffcJLtf4kfrtt# 

a 31 ^ 32 4t^A^^^^WnM.^it^^--lE&^^ 
«. WMltf- *t»*«UtW *i jtft & 



A.4*4,*«nfci* a^iaf4uii; tifx^y^t^ 

J*&*.*ii*JfciSiidt iifi*ULrtn£*i*£«, £***N;fcfl**jfc*t 
*W*W-9--«tt*Jt#. * 4^ ****** 



4*. ii*«/^fl£fc#tNfrflife:t+ . 

. *a**4**-#*/35CD - ROM)**&*fc. ^ifiil 

******* * * 
J^£#/#£^*Ah*,ia*t, -HNl CD - CD - ROM* •* 

FPGA 4MtPLA . EPROM . ROM . ASIC ^#I C W 
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*4**Jftft ftftittf, 4HHfeti. *«jf»*»x*»i4t*,##& 

&*J*^f4trmft*lJfcJ8**» C/C++, Visual 
Basic. FORTRAN or Pascal i^tt dHM**6feJLM 

to±*h^&ftJ^#4*#*>mfi*#^. *t>K ^^ifr* Lab View 

A«**^^ft^i^*^^f!^i§i^JH^*-t. fcte UNIX/Linux , 
X - windows „ Macintosh , SGI , 4*flif»^^T«4Ufli#;&>i 
*fi* ROM *»EPROM^ tb-fr, M&.%#Lte.-eryM£>y 

i&titMM ROM to^WiKM'TM**, £i£^M-t, 0r#tf#*2. 

&#^^ti&;fl*fK**» Excel, Clarisworks, SigmaPlot, Oracle. 
Sybase, 

****W|L*, ££*xi£&tf 



AJUt-fr&^-Ji^^ ^^J^|t#^#^X^^#, ROM 
*#.Jfci»L, -ft^CD - ROM . X^^iJtt+#^^^jH.et^# 

f*3. T^T *f*«L^4fc#(**»^fl' FPGA , £-*t PLA , EPROM il-Mf 

OSA«*4Mfe^^i:^ % ^.^,)fc*|A^^^^^ «p 0 i n t 
and Click" J, M.. i£#-*tOS 

#Labview;$^tf -f «;SU& 7 »]t* 

t. 



mt*$™*4t*#ivGA)*&*tijm%*m*'*>> Rs-232, ieee 

- 488 , SCSI Ethernet connections , Appletalk -*F EL J$ 

Newton £ 

& -ttHJJfcA" #*JUfc4u6, 

*JmntiM*L*>k*Jt *. 

**«iMf-*M** A*, ffi #t*f ft £ * It 



$ Ji«r & ^ r ftmzuifc mu&rt st.*k IMt i£# H *i 

LCD, feit^^4fc4frA*4t , «r»«*iOiIfe^ RS - 232, RS - 

232C , IEEE - 488 I/O S-i^JSUfciML^ I/O 



&il&tt*4UUUfl«*. ft4jK,£4Mt&»ft4. *A#ttTl»*4AJUft. 

Foucault , 1991 , Anal, Chem. 62 PAGE). Jttfft-tt >&^«# £i44t* 



& - 3 ^&#&m&4&K&ftttft<JLTttlL% 5, 5'- - 4, 4- - ^ 

4 950 fllJMfc 

ft * «ft# *ir a m *ib4*.*^ t , ru.£ »-x ft ® 

*S«H'««ft^^*«^ititA&&iiaft5t-^4t«^*t 

/* *h B - £-;&#Sfcfi&& 50mM mSUSOmM KCL(pHP.2)H?t M lOOmM JUt 
4** + 4**ft«Ufc3tf«*iMAA« . *«*«*. ft .=.4t4Mft*l4 ft/ft. 

* ccd te^&a'it&^&^^te . 
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* * » » A * « A * m m m 
* » » - •> * " * - - » * 
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100 **.ft»**M*#it. 

&te-#####<o.i - 10 %), >s*\ 
A**Jk**»**#4t, i^4MMMMt*»*£«L. 

TLC £fl**^ttfte*J£ Poole 1994, Anal. Chem $&27A *.t#*Nt 
;fcktt:^f, ^ - ^ - 3 - aminoprophy f-tf 

**, 9^ll*?4M4UUUfc; alimony ftfeft 

«. ceo ^*Lf-«JWf. 

® ft 4**ff 4»fft; £*AjMH**feJ*Mft 



^^^^ ^itfk^^ik^M')k^^X^}-~^^ f, 

m 17A J. 17E^-#it.f-^DNA^^^^^^g. ^ 

9lti**4JlJ-#j& Ml*) ****** w.&tt**ii«*Jtj&*]4*.JfiA 
**** JiiM ****** Dfl^MWM*, **#4**1&. 



****** H. mum JfcA*** **r=4MK 

ItAJUAUdkM!.^^^, AAJUMMtAJt^^ftJt-k. *f-A# 
«fc^lt*, Mj&-f-«M^ik^-t. &4*Mtifc*l»*»*UL pAft.**tfA*j& 

18 IftSWab&Jf-dU: 100 A*#JWf 

-«r*#««^#*ei««Li|fcit*4titBt, A* 8000 J. 10000 #^*Mfctt 
i£>£&#tf ^^iU^^#it ft 40 St*. # $ •u#flifcfT£-i$. £ ftft Bt«(3 
J- 5 4h-#M****4Ut XHUKX^tHLCD 



Alt* *b a <fi £ i& ii » *t & & a. 15 ^ t ^ 

«i ^1^*1*^*1. it>aL|L4fc(P0a)fl|-«*/*^ Cr - Au W4MH*#. Ag - AgCl 
ffl#Ui.j3ltf Clark 5! *l f £ . jki&t ~fUfc4&**#«M*.;*l 
10 ISFET(-#*&3fc&ftfrf pH JM&tf Severing 32 fc&^fXajJt • 

pHi&Wft SI 3 N 4 *ISFET fMMZL. Js%&% * %L&Ub&*>W£ Ag - AgCl 

JfcM^*I Jt K . M & Jt> &*Mt A ^ ^Hf tf> £te £ to *fc4* >£ % 
Shoji & Esashi $1(1992 . Sensors and Actuators B 8; 

15 205) c 

jfe&^NL*n£fl] BorFuhf"A(1995 , Biotechnol.Prog.il: 14 - 20)/^ 
^ ^ ««^(SPLITT)^Sl* f « . # SPLITT * ifcif- ^ - #fr & 

&jMU ^.^jfa-jfeJ^^t'liifa-ii.^^^^^- IB *g ft if 4**1 

20 &&>i-t. 19). *pAo^tfL&. 

.-fij&.tt-i&A'fM A . AO^>jt(ISP)frifc o^>&(0SP)>^&ft ^&8'ltf^/t£ 
•f- & . ISP n M ii *r&&&>/ttf> ^WT- -#3F# A 

^. . ISP «i^-^^flj*fc?|A . 4Mfcvft&£ 

30 SPLITT Jfe$«TvX-M-F'£^$*tt^*S*3!. ISP & # 0SP . 

►X & A & HI £ * « PR. *J « * . 



19. 5>MSJ^^SPLITT^#^-fQt. 4MrCl(*i£4H»t.<0£CS<4!* 

lXbHlAJM^^t^. * A**JfcO&fr 2)# 

o, 2 4fc*l*'C3 . ^iJL^^^m^^^^^*, 4LJB 

* 6 t *«. T *4fc « V * A m £(Heineman, 

1993,App.Biochem.Biotech.41:87 - 97). 

^ 1.7 *J 26 «Jt^M«<fllib«UU.«4tA^. 

tetPUfcal*****. K*tofeiiitff*«*l, JtiN*41-*«0L*ift«MR£ 

5304487 -?-), £*>i-h*«*fc***. ii^Wim^^^^^^ 
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DNA fc«ha4;U»3t:JN£«l 

&&-#£*fe..&*ttt DNA DNA t#^^^^W , l" 5 T>^^^ — 

*t DNA tmft{**nn%fr*®%*fi&n**\&*\& J f 08/218030 t#T 
5 i£, jfc-H'J-f 1994 3 24 B*A^A^?I 

' A&#£;&#U tf&#Ntt. DNAlWt4M^lfltfTl*£. *P-*tDNA 

10 fr&&&W&.&tik&Z.4p-& : fvXikfC ^TJttfcte-fspft&DNA 
^^^X^^J^#itt^it^-^^^#(^9-t^J 5304487). 

15 jfiffi 500 £-&ftf 0.8 DC ^VXWft. -«t/f) 

iMUHifiMt. £>K DNA^^^^^it^'MC^^it^^rM 

# DNA it S±J&#1 & 260 #j * Bt ^ f - ^ . £ M 4^ * 

&X#ft:f.|Ufcl r Mt -*oJU§~- DNA *J&£**JfrflHt £;Ml1>J 

DNA ft&£p&&fofc*{6£te£>tk#jSL. 3.5 600 

300 W^^;t^^T»a^^:^^^-#.P^t(>yv— ffc* 
25 25 $>Ki50€iK*h^-{iI.jL'ft^800«^). &10<M7^8f, 

30 DNA &(Stends)tt&^ttfl<i#te*l*(Geiger 

- Muller itltH)). 



08/375226^.+ . *fc**|* 1995 * 1 /J 19 . -£# 1993 4 6^9 9 

* * 6$ USSN/ 08/074345 * 1994 4 12 A 8 4€ A ifr USSN 08/353573 

^^^^A^l^lil^^^^, 4.**). A* * 

«it*BJt4.»^##x4i»iift&^-#*4.pyiial M - 280 

(Dynabeads)^«*^*^(bindiiig matrix)** R|f»1 1(* jt&>& 2.8 

Aft**-*** DNA *«t4-f**4r*j*#j|»f. ^^t. 

"***4»" *4tt«*ft9l)ttJt*-*.t . 
***it#-AT-^-f/Biatt*i»^ nda Afffttttift***. - 

10 ^30^^^^ (meltillgramp) . ^^^j. 

*^/*«l**^T**it*4&lflf-|MHDNA*it*|L*64tJ[. 



DNA 4**TAM&*M*#**f*«lfc«. #2B<mtf DNA A #T(fe#r 
# *f £ 6$ (amplification-derived) *W*l*Wi*flMfcj£**1f*tfc*4$>t*r* 

ft****** .Lftft&jqiftftti DNA *&**(Hames & 

Higgens ; Nncleic. Acid" Hy^n^SiaSm/A~PrsLCtical Approach, Richwood & 
Hames, eds., IRL Press: Oxford, 19*5)1- M% A. . &£j£6$>$ *fr*$gM)LJfr;fe-F 

10 jfc*f±2! DNA <M&#£*-te#ffri£&^-jH'#^*&g)5t^ 

tf* e,£££^ DNA & it £>h 

15 -J- «jli»J. -fi^^DNAT^/M. e.f*^^ DNA&-iA#& 

Sf^.DNA *J^#U^X^^/il5«.^^--^^.^*fe ( iJ : ^ 
«-ft#4t-R*«t-^«(i*^ — ^«)^^aj^^$*fi DNA 

-t $ #3! * Tfc 3D tfe fe . *p<ft £ X * - >h Jf 4. 3! «l & -f 

ft). 

25 S&tf DNA *£***flB***£$#5M*M:]ifrf- 

DNA ft*&?#4m*#jMtf>i2i*ai. tttiCtiti 
30 DNA *Q£4ft;t ±#«-ttftii#4iLfc4**4r-a4t *£/*4HNf . JUJQ 



^^^#^?|^<-^H|^-^. DNA if 

mfe#&T>*£&#&itJJ<-&H$L*f#teii{4 ^&**J&4ttfe#ft.# dan 
+ *tt*tt**t. **K**-f*-||t^**«4DNA4Ht#it). 

DNArit^^f 

DNA* l^^^^i4^^am^^(PCR)^^^^Sf-^r>t^ 

j&&,H Miitif#AAo a . B*»C .AO A;MP>iA30l*r#& 
lOOfc&^fttWtllfcA. DNA .AoB*»C^B'J;MM&A?|*l*»2 

?1* 1: 5'- GATGAGTTCGTCCGTACAACTGG - 3'(#*|iR*m-fr 1) 

41* 5'- GGTTATCGAAATCAGCCACAGCGCC - 3VM)iR*H*-fr 2) 

10 4ft*Htt IOO£##Tris - HCL(pH8.3) ^ 500**#KCL* 15 
*##MgCI 2 . 0.1 X9!*^1.25«U^^-dNAP^*ft, «UU&/jta 5 
*<i/IBt^^ 1 <M- Taq DNA fc^Sfr . 

jfe^h. *t£* flteA&tG , ^it#^r^J^*t,-H^fe^(flexaral - plate 
- vrave^^i^iM'jtfa^fcfeH^jN* 5006749 #ri£). &&&t G 

A It 14:+. ^ftfn^^^lMW^ip, i£&&7 

&#n*£M&£## a #Jg - 

4f#tta*AUMf&DNA**4l*i&A4MR:fLti a - B C £ 

fc4T#^^«*wa*#4L*i4ifcA&&£ g . £ ^&<l±*&ajt 

i£#&DNA *£SI**»£iK*Ma^v DNAtf*JM|i*Ttt&«JSp 3 &#& 



#3*1, ^95X3 Ti*ir HHfc ##2, >MP&£J. 
37 X:, «^j»3, 72 C, #&3 4MK it-#" 

&i£r^# DNA >t *rii&tt I J- 30000 

Wp^f^^T^-#/ B t PCR *>&¥b*Wr)%gL&. 

5 

dna &to*>mM%fr#r 
*Z*«ilMr. #.&DNA ^^JQMAi9«lUl^ii(^t^#A4J>« 

*» Hindlll ; C «p, 4 100 Tris - HCl(pH7.9), 100 

MgCl 2 *> 10 £#fc-i&&=&##&&; «;SUM*Jfc D t, 30 

DNA ««L*ii>m**#AAo A 4 - 5 «t^-#fc^4 

A DNA 100£# *Tris - HCK l*#fcEDTA, 

pH8)«frtttf. DNA#«*HII£B, C*tD4Lt«**-*«*tt« 11.30000 

^^te^mjt b . c d ti^wnatfrfciLfii 

*££*4Lt^7*n;fc&iL££6* Peltier to&Z&Kbjnt&jL&H. %it 
~%.& : kfhi&itmt&l DNA ititvX 1 J. 30000 



DNA 

#&te&&DNA^£:fr>ai£.&#j 1 t*fj*.*|*#*)Mtff-. ^A&A 
&£*l^$(CPG).fc^»<X£3IL<Kr • -g^J^CPG 

£*&#fe-f*ir%_L#>gtf dna 

100 - 150 4feA)AAWS#^lMfe^. Aft* fcfttf^&ffiB^-f 

ffl 23A . 

* cPG(«jib^A 3'*&3£<t#&&)& A A r a* A a 

*fr£*|tafcf»|#AAo A-^t . *tCPGJ&J&J§iti'X 1 1.30000 H/^tfifcA 
ft *t#i&* ij It * Z^(CH 3 CN) * .= & 6 g£tf i: . JUL *L 

*r&£>&£^ CPG CH 3 CNtt>fc&i . 

«nf-tt«W^>jjLrfj4fe#ft. ft CPG . 

t a. c)<-^ar*^ cpg fca^. 

ft CPH&^&k^**. 



)fc^#.^Ai£th^fil & , Jb CPG A^at CH 3 CN . 

& 3fcA4LJ& , &£flt^*Mfc>a6 A*r JijJiltk ft . ^ CPG *L&i£&^ CH3CN 
5 CHjCNMJ&4ti^X*tbJ|*«f*.iftCPG4t^sitfe^TCA^ff"i 
^^^-^^fl-^.jfc^iaii^^-CPG 4a£i|&^ 

^i^S^f"® 23B . 

20 g^Nr . t . ^ 100 . &-£ 

«HM* + i£^£££ 1250 -t~ . ^^^j^fe^MlUH 
#Jt^*--^*l«ftf &fctfW#i£#8tJft. CH,CN . TCA > JMfc*l*"Mt 
mKW .M^fUfit^l^^f^ CPG #.&#&&MmiHL?& 
25 t.nMft&M&T&toJLMft ft . TC A 

t . 3iil^^4#'HlS]n' A. C- G * T #^&te#:&ft$:&i£#iit& 
30 £. £HjCN Jh&XLftJkfyt . fL4fcJW>a/g^#t 
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£-CH 3 CN fc&*m/8.fc*-iL£:£:, to£&6)&4ht. #*i$Mt 

Jt«if4Jtifc*J— f>b**^ltlf*ft. JL5.-S-- JLMiK. 

#*#*-£&6$DNA . DNA l*£TJ«+#jfca fc*. 
CPG a&£,JUfctt«*ff ffl , aftttft^ 

CPG . 

£*fe#]7 
** DNA 

DNA **ftftt f- £fll-#*««±$Mfcfc| 1 f#ri$fl|S#4!| 

*-*ft*>l(*«24)^**i|^4**-f»a«*.**L DNA(250 * * t 200 A 

DNAflt&iiiti* 1 5. 30000 ^/^^A^flt^iUflfc^jhjM*^*^- 
100 ***** 5 A4*tt*IMUUfc«.** 

HCI -<pH7.5). 45£#fcMgCl 2 *>110<fe#frNaCl . 

it* 1 £ 3000 #/*^#i*&#£^&#i£f.j jfctt* 0.1 

###>T7 DNA 0.1 T«g 20 0.1 

t&#.#MSk&% 26 Tris - HCI(pH7.5)« 13 

MgCfe . 32 NaCI DTT . &A££*fc*>fcfi] 37 'C(%% , 

Z*. atf-T., 65 TC). ttil|fi4*44^A-^^«^ 

ft* 90 -t*-*,tet,**i 



8 

*», &4*7-#&>tCSLffl 25), ^^']^-##^^*&t^-iML^>S:>&.4fc 

Mto*.&4> 40 *M-tf 12NHC1 , 100 tftfttfj 100 % &&&Jtfc, 100 

10 %#4L&4*ft;tft|(t pH4)*»50«M-tf 0.02 % 1,10 - iKMto*. 

®nJh&te%&fafoi-j$L&£. &ftjfciL£$tt#*i£.i4a±# i J. 30000 & 

XMftHJL&'gL. *»B25#hfr, #Aiiit#o°a^Lo(A)^iliX#^i6j.c;# 

E)&;£*UMn-f AJL&HL&b#L&t 20 i*Ht#<# 

HI II . &f , 1,10 - $*4MU*£ F tt£-gH& II 

30 tJTflUfrf 30 ^tf£A&#£ir. 

520 «*&£jfcAa«!i;. 

4& DNA *»JBtffc#. DNA #J $ *. 1 t #T # -f © 
26 tf;£X^&J&#i^8u^^ &® 
TF^^^r-tt, 25 #tf^#^fc<fc#J&|^iaMag 4125 , Perseptive 
Diagnostics, Framingham, MA)i8.i±#&i&X o -f Jfc # . il^^i/fjc&it 

0.1 #* , sML(pH6), #4ftSt-AA«niJtif^^«RrjLM.^L$ jt* 



3i**L*VX 1 J. 30000 ^Atf. **Jfc*ffUS 26 , fit 

^J^so^^o.i^^^^^iLAar^wn, 

3(3 - — ^^^)#^&IE^EDAC)#iL&£. 170OD(120 # 

&)5'-a*4t6* dna S«r#uft«««**^»Mf^tr jl^ so 0.1 £ 

************* EDAC. ***J&H&-*n*jML*** ioo* 
*h>t. Ti» Peltier 

%m\ l o 

***** *Mfr*,T, A#il^4Ld&iii± 95 CTtt^MUMUWU, 

*t ^^*^£-#&fl4:t#& 95 TC^f 1 



^^#^^^^#A^^^^iiA^Lo^-iai±KX 1 J. 30000 

ft fctfjtf-voiB.fr ft d *tf. «j|t^. 
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il ijE4^t^- r 

-fc.M^4J»fcSM$£#.t. ^U#itiii±« 1 i 30000 

it4L(iJ«fe*nfc>&4L?| jat#A(JLa 28). 50 ^tWH#AAO^|i! cr 

# ft EDTA . 1 Tris - HCl(pH8)i£ IS] 1 ft Mg 2 1 4# ft Ca 2 

*(— ft^lLitt^J*-). >^^^*J^ lO^^ft Tris - HCl(pH8), 

ft EDTA i*^i4a^^*«*tt^^^«ir^#ii*^ 250 

UV jt&(ifcfr)frjfc^&f iMJL»IH:*»& 253 &&*l6t) UV 5Mt^. 

12 

DNA 



4tit*. t ^ JMUMUfc. |t * #fitJ^^J&^-## ft***, t *J , 

** wt ** 7 ***i- 45 Tris - mmauk*M(&n3) % i ^ 

EDTA v 9 % 0.1 % TEMED 10 TO^il^ 

^*^*«*^*##^*^4*«4fc^|t^JB). ^44«JR% 
*»f-^«#it. -.a*****.*, Atftt*jtT;M>ti«lUt^ £ 

4N5*K >*£&>}_t. r £ 30000 W4MMfcM#Ufc 

* * I **** * * A ifcMtit. 8 ft 1 4ftJR/ 

A*.Tiftfr^. Hi DNA M^jt**l)iUL*#AabM|St 
SUM**** a* At. ^^t^*)SijtJE^^^6<,^t^Ao 
*tliStiM4&*i4M&ti DNA 4 #r, *«Jl£*.* 2 ttffc. 

5Je*W 13 



; - % - -» ^ - ■ 

m ~ — * * * * • • 

^ p A^^^#Jt(> Lambert - Beer 5t#*#Tj£) . 
5 -fc. it&>i ^i&l«-lfe ,i r««.*.(»P/LA*.4/L4i|t4L«i). jt-^*]*^ 
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/SI ttR*J * + £ *M&&*wJlMk3! tf> ^ Af- . Mi 

tt*&0Mtte. ^ *t ^BS A #13 . -t 41 

f&^^MiS^^Et' 4-*»4j>bS + *"f 30 fr¥? . »^^«t«! ^ 
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